Raman spectra have been studied on two kinds of highly doped fullerides of A x Ba 3 C 60 (x=0, 3; A=K, Rb) and K x Sm 2.75 C 60 (x=0, 3.25). It was found that the Raman spectra are essentially identical to each other for all ternary fullerides. The results show a crossover point at the boundary of t 1u and t 1g bands for the charge transfer dependence of Raman shift. Particularly, the totally symmetric A g (2) mode in t 1g fullerides cannot be understood by a simple extrapolation from the low doped t 1u fullerides, where the A g (2)
are recently reported. 10 As the intercalation host, Ba 3 C 60 is a vacancy-ordered derivative of the bcc A 6 C 60 structure with half of the cation sites empty (A15 structure). Three alkali metal cations are introduced into Ba 3 C 60 to form a cation-disordered A 3 Ba 3 C 60 phase isostructural with A 6 C 60 . K 3 Ba 3 C 60 with half-filled t 1g band exhibits superconductivity at 5.6 K. However, the insertion of large A + cations leads to a decrease in T c , contrary to the behavior of the A 3 C 60 phases.
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To investigate the vibrational properties of ternary fullerides and comparison of physical properties in between t 1u and t 1g fullerides, we have carried out a Raman scattering study on the fullerides A x Ba 3 C 60 (x=0, 3; A=K, Rb) and K x Sm 2.75 C 60 (x=0, 3.25). The results
show that the Raman spectra are amazingly similar to each other for all ternary fullerides A 3 Ba 3 C 60 and K 3.25 Sm 2.75 C 60 . An anomalous Raman shift of the two A g modes is observed when alkali metals are introduced into Ba 3 C 60 and Sm 2.75 C 60 . It does not follow the characteristic relation between charge transfer and Raman shift widely observed for the two A g modes in alkali and Ca-doped C 60 .
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Samples of Ba 3 C 60 and Sm 2.75 C 60 were synthesized by reacting stoichiometric amount of powers of Ba, Sm, and C 60 . A quartz tube with mixed powder inside was sealed under high vacuum of about 2 × 10 −6 torr, and heated at 550 ∼ 600 o C for three days. Synthesis of A 3 Ba 3 C 60 and K 3.25 Sm 2.75 C 60 was carried out in a similar manner to that of alkali doping into pure C 60 , A piece of alkali and Ba 3 C 60 or Sm 2.75 C 60 powders were loaded in a Pyrex tube, which was sealed under 2 ×10 −6 torr and calcined at 250 o C for three days. X-ray diffraction analysis was performed by a system equipped with a 4.5 kW rotating molybdenum anode as the x-ray generator and an imaging plate (IP, MAC, Science , DIP320V ) as the detector.
X-ray diffraction showed that all samples were single phase, which was also confirmed by the single peak feature of the pentagonal pinch A g (2) mode in the Raman spectra.
Raman scattering experiments were carried out using the 632.8 nm line of a He-Ne laser in the Brewster angle backscattering geometry. The scattering light was detected with a Dilor xy multichannel spectrometer using a spectral resolution of 3 cm −1 . In order to obtain good Raman spectra, the samples were ground and pressed into pellets with pressure of about 20 kg/cm 2 , which were sealed in Pyrex tubes under a high vacuum of 10 −6 torr.
As reported in reference 10, X-ray diffraction shows that the structure is changed from A15 phase to a cation-disordered A 3 Ba 3 C 60 phase isostructural with bcc A 6 C 60 (a=K, Ba) when alkali metal is intercalated into Ba 3 C 60 . Figure 1 Table I for all samples.
In the Ba 3 C 60 spectrum, there are about 13 strong Raman lines observed, some of which are doublets. The low-and high-frequency A g derived modes are located at 506 and 1430.8
pentagonal pinch mode is identical to that of K 6 C 60 , suggesting that the charge transfer from Ba to C 60 is complete, also being consistent with ∼ 6.3cm −1 redshift per electron relative to neutral C 60 . 8 However, the up-shift of 13
mode is larger than that for K 6 C 60 (9 cm −1 ). 14 It is to be pointed out that the Raman spectrum of Ba 3 C 60 is amazingly similar to that of K 6 C 60 except for the relative intensities between A g (2) and H g (2) modes.
In the case of K 3 Ba 3 C 60 and Rb 3 Ba 3 C 60 , the similar Raman lines to Ba 3 C 60 are observed.
However, the strongest line is A g (2) mode, similarly to the case of K 6 C 60 with bcc structure.
It is worth pointing out that the K 3 Ba 3 C 60 and Rb 3 Ba 3 C 60 spectra are essentially identical to each other. These spectra are relatively insensitive to the choice of alkali-metal ion species.
This behavior is similar to the case of A 3 C 60 and A 6 C 60 ( A=K, Rb ) compounds, where this behavior is explained both by a weak coupling between C 60 and alkali cations and by a complete charge transfer from the alkali-metals to C 60 molecules. 14 However, an anomalous Raman shift for the two A g -derived modes is observed in K 3 Ba 3 C 60 and Rb 3 Ba 3 C 60 . The first thing to be noted is the A g (2) mode observed at 1425. The top of Fig.3 shows the spectrum of K 3.25 Sm 2.75 C 60 , which is amazingly similar to A 3 Ba 3 C 60 although the Raman spectra of the intercalation host materials are different. could be related to the "t 1g " band electrons. In fact, some other differences between the "t 1u " and "t 1g " superconductors have been found. In the t 1u band, superconductivity occurs only at (C 60 ) −3 state which corresponds to the half-filling of the t 1u band. 22 However, the reported "t 1g " superconductors are B 4 C 60 (B=Ba, Sr), A 3 Ba 3 C 60 , and Ca 5 C 60 . which have the molecular valences of -8, -9, and -10, respectively. Such tolerance for the molecular valence in t 1g superconductor makes a striking contrast with the strict constraint for the valence state in the case of "t 1u " superconductors. Another difference to be pointed out is that the "t 1u " superconductivity appears only in fcc or related structures. In the case of t 1g band, superconductivity is observed in various structures, even orthorhombic structure. To completely understand the physical properties and superconducting mechanism of fullerides, it is necessary to further investigate t 1g fullerides, and to explain the difference between t 1u
and t 1g fullerides.
In summary, the Raman scattering study has been carried out in the two fulleride families of A x Ba 3 C 60 (x=0, 3; A=K, Rb) and K x Sm 2.75 C 60 (x=0, 3.25). The results definitely show some differences between t 1u and t 1g fulleride for Raman shift of the two A g modes. For t 1u
fullerides, the down-shift of the A g (2) mode and the up-shift of A g (1) mode can be explained by charge transfer and the electrostatic interactions upon doping, respectively. In contrast, the t 1g fullerides show a complicated behavior for Raman shift of the two A g modes. The Room temperature Raman spectra of Ba 3 C 60 , K 3 Ba 3 C 60 , and Rb 3 Ba 3 C 60 . 
